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Abstract
Introduction:  The  proximity  of  the  paranasal  sinuses  to  the  orbit  and  its  contents  make  the
possibilities  of  injury  both  in  primary  or  revision  surgery.  The  majority  of  orbital  complications
are minor.  The  major  ones  are  seen  in  0.01--2.25%  and  some  of  them  could  be  serious,  leading
to permanent  dysfunction.
Objective:  The  aim  of  this  study  was  to  ﬁnd  the  risk  and  type  of  ophthalmic  complications
among patients  operated  because  of  chronic  rhinosinusitis.
Methods:  We  performed  a  retrospective  study  of  1658  patients  who  underwent  endoscopic  sinus
surgery for  chronic  rhinosinusitis  with  or  without  polyps  or  mucocele.  Surgery  was  performed
under general  anesthesia  in  all  cases  and  consisted  of  polyps’  removal,  followed  by  middle  metal
antrostomy,  partial  or  complete  ethmoidectomy,  frontal  recess  surgery  and  sphenoid  surgery
if necessary.  The  ophthalmic  complications  were  matched  with  type,  frequency  and  clinical
ﬁndings.
Results: In  our  material  32.68%  of  the  patients  required  revision  surgery  and  only  10.1%  had
been done  previously  in  our  Department.  Overall  complications  occurred  in  11  patients  (0.66%).
A minor  complications  was  observed  in  5  patients  (0.3%)  with  the  most  frequent  being  periorbital
ecchymosis  with  or  without  emphysema.  Major  ones  were  observed  in  one  patient  (0.06%)
and were  referred  to  lacrimal  duct  injury.  A  serious  complication  occurred  in  5  cases  (0.3%)
and referred  to  retroorbital  hematoma  (2  cases),  optic  nerve  injury  (2  cases)  and  one  case  of
extraocular  muscle  injury. Please cite this article as: Seredyka-Burduk M, Burduk PK, Wierzchowska M, Kaluzny B, Malukiewicz G. Ophthalmic complications of
endoscopic sinus surgery. Braz J Otorhinolaryngol. 2016. http://dx.doi.org/10.1016/j.bjorl.2016.04.006
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Conclusions:  Orbital  complications  of  endoscopic  nasal  surgery  are  rare.  The  incidence  of
serious complications,  causing  permanent  disabilities  is  less  than  0.3%.  The  most  important
parameters  responsible  for  complications  are  extension  of  the  disease,  previous  endoscopic
surgery and  coexisting  anticoagulant  treatment.
© 2016  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license
(http://creativecommons.org/licenses/by/4.0/).
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Complicac¸ões  oftálmicas  da  cirurgia  endoscópica  dos  seios  nasais
Resumo
Introduc¸ão:  A  proximidade  dos  seios  paranasais  à  órbita  e  seu  conteúdo  tornam  possível  a
ocorrência  de  lesão  na  cirurgia  primária  ou  na  de  revisão.  A  maioria  das  complicac¸ões  orbitais  é
menor. As  maiores  são  observadas  em  0,01%-2,25%  e  algumas  delas  podem  ser  graves,  levando
a disfunc¸ão  permanente.
Objetivo:  O  objetivo  deste  estudo  foi  identiﬁcar  o  risco  e  o  tipo  de  complicac¸ões  oftalmológicas
em pacientes  operados  devido  a  rinossinusite  crônica.
Método:  Foi  realizado  um  estudo  retrospectivo  de  1658  pacientes  submetidos  a  cirurgia
endoscópica  sinusal  devido  a  rinossinusite  crônica  com  ou  sem  pólipos  ou  mucocele.  A  cirurgia
foi realizada  sob  anestesia  geral  em  todos  os  casos  e  consistiu  na  remoc¸ão  dos  pólipos,  seguida
de antrostomia  meatal  média  ou  etmoidectomia  parcial  ou  completa,  cirurgia  de  recesso  frontal
e cirurgia  de  esfenoide  se  necessário.  As  complicac¸ões  oftalmológicas  foram  pareadas  com  o
tipo, frequência  e  achados  clínicos.
Resultados:  Em  nosso  material  32,68%  dos  pacientes  necessitaram  de  cirurgia  de  revisão  e  ape-
nas 10,1%  haviam  sido  anteriormente  atendidos  em  nosso  departamento.  As  complicac¸ões  gerais
ocorreram  em  11  pacientes  (0,66%).  Complicac¸ões  menores  foram  observadas  em  5  pacientes
(0,3%), sendo  que  a  mais  frequente  foi  equimose  periorbital  com  ou  sem  enﬁsema.  As  maiores
foram observadas  em  um  paciente  (0,06%)  e  foram  referidas  como  lesão  do  ducto  lacrimal.
Complicac¸ões graves  ocorreram  em  5  casos  (0,3%)  e  foram  referidas  como  hematoma  retrorbital
(2 casos),  lesão  do  nervo  óptico  (2  casos)  e  um  caso  de  lesão  muscular  extraocular.
Conclusões:  as  complicac¸ões  orbitais  da  cirurgia  endoscópica  nasal  são  raras.  A  incidência  de
complicac¸ões graves  que  causam  incapacidade  permanente  é  de  menos  de  0,3%.  Os  parâmetros
mais importantes  responsáveis  por  complicac¸ões  são  extensão  da  doenc¸a,  cirurgia  endoscópica
anterior e  tratamento  anticoagulante  coexistente.
© 2016  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este  é  um  artigo  Open  Access  sob  a  licença  de  CC  BY
(http://creativecommons.org/licenses/by/4.0/).
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unctional  Endoscopic  Sinus  Surgery  (FESS)  is  the  most
ppropriate  surgical  procedure  for  sinus  pathology  treat-
ent.  Over  the  last  decade  the  procedure  developed  to
elatively  safe.1--4 The  overall  incidence  of  minor  and  major
omplication  after  FESS  is  range  from  0.4%  to  30%.1,2,5,6 The
natomy  proximity  of  the  paranasal  sinuses  to  the  orbits
xposes  it  is  to  the  risk  of  trauma.2,6 The  majority  of  orbital
omplications  are  minor  ones  (3.9--20.24%).  The  major
omplications  are  seen  in  0.01--2.25%,  but  some  of  them
ould  be  serious,  leading  to  permanent  dysfunction.1,2,5--8
The  ophthalmic  complications  could  be  classiﬁed  as:
inor  (grade  I)  included  injury  to  the  lamina  papyracea,
ajor  (grade  II)  injury  to  the  lacrimal  duct  and  ﬁnally  seri-
us  (grade  III)  as  retroorbital  hemorrhage,  injury  to  the  optic
erve  or  any  reduction  of  vision  or  blindness  and  injury  of
rbital  muscle.1,6,9,10 As  the  minor  and  major  ophthalmic
M
W
uomplications  are  normally  without  any  permanent  disabil-
ties  the  serious  ones  are  potentially  harmful.1,2,5,6
To  reduce  or  eliminate  the  incidence  of  ophthalmic
omplications  the  precise  preoperative  Computer  Tomogra-
hy  (CT),  Magnetic  Resonance  Imagine  (MRI),  utilization  of
he  Lund--MacKay  Index  and  novel  technique  are  recom-
ended.  The  even  more  important  thing  is  training  and
earning  curves  experience  in  FESS  surgery.1,2,11,12
We  analyzed  1658  patients  who  underwent  endoscopic
urgery  due  to  inﬂammatory  disease  of  the  paranasal  sinuses
t  our  Department  over  9  years  from  2005  to  2013.  The  oph-
halmic  complications  were  matched  with  type,  frequency
nd  clinical  ﬁndings.ethods
e  performed  a  retrospective  study  of  1658  patients  who
nderwent  FESS  for  Chronic  Rhinosinusitis  (CRS)  from  2005
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Table  1  Rate  of  ophthalmic  complications  in  total  FESS.
Type  of  complication  No  %
Minor
Injury  to  the  lamina
papyracea  and
periorbital
ecchymosis  and
emphysema
5  0.3
Major
Lacrimal  duct  injury  1  0.06
Serious 5  0.3
Retroorbital
hematoma
2 0.12
Injury of  optic  nerve  2  0.12
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1  0.06
through  2013  at  the  Department  of  Otolaryngology.  The
study  protocol  was  reviewed  and  approved  by  the  Ethic
Committee  (decision  number  366/2015).  All  patients  with
CRS  with  or  without  polyps  and  patients  with  mucoceles
were  included  in  the  study.  The  patients  with  diagnosed
benign  and  malignant  tumors  were  excluded  from  the  study.
The  diagnosis  of  CRS  was  made  in  accordance  with  history
and  objective  ﬁndings.  The  cases  were  graded  according
to  the  Lund  MacKay  score  and  the  surgical  extent  to  the
Lund  Kennedy  grading  were  done.11,12 Age,  gender,  Lund
MacKay  score,  symptoms,  type  of  surgery  were  correlated
with  frequency  of  minor,  major  and  serious  ophthalmic
complications.  The  surgery  was  performed  by  two  senior  sur-
geons.  Surgical  experience  was  rated  from  beginners  (0--5
years)  toward  experienced  more  than  5  years.  The  oph-
thalmic  complications  are  shown  in  Table  1.
Surgery  was  performed  under  general  anesthesia  in  all
cases.  A  surgery  consisted  of  polyp’s  removal  with  microde-
brider,  followed  by  middle  metal  antrostomy,  partial  or
complete  ethmoidectomy,  frontal  recess  surgery  and  sphe-
noid  surgery  if  necessary.  After  the  surgery  the  middle
meatus  was  packed  with  removable  gauze  packing  for  7
days.
Statistical  analysis  was  performed  with  Stat  Soft  Inc.
(2011)  Statistica  software  version  no.  10.  The  Mann--Whitney
U  test  and  x2-test  were  used  to  evaluate  differences
between  the  positive  or  negative  possibilities  of  complica-
tion.  Univariate  and  multivariate  analysis  were  done  using
logistic  regression  to  obtain  risk  factors  for  ophthalmic
complications  of  FESS.  The  level  of  signiﬁcance  was  deﬁned
as  p <  0.05.
Results
The  age  ranged  from  17  to  69  years  (mean  45.6  years).
Pathological  ﬁndings  and  symptoms  are  shown  in  Table  2.
The  types  of  surgery  are  presented  in  Table  3.  In  our  mate-
rial  32.68%  of  the  patients  required  revision  surgery  and
only  10.1%  had  been  done  previously  in  our  Department.
The  surgery  procedures  were  done  by  two  surgeons  with
dependent  level  of  experience  Table  4.  All  the  patients
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ith  ophthalmic  complications  were  diagnosed,  treated  and
ollowed  up  by  one  senior  clinical  ophthalmologist.  Over-
ll  complications  occurred  in  11  patients  (0.66%).  A  minor
omplications  was  observed  in  5  patients  (0.3%)  with  the
ost  frequent  being  periorbital  ecchymosis  with  or  with-
ut  emphysema.  Major  ones  were  observed  in  one  patient
0.06%)  and  were  referred  to  lacrimal  duct  injury  which
as  repaired  during  the  same  surgery.  A  serious  complica-
ion  occurred  in  5  cases  (0.3%)  and  referred  to  retroorbital
ematoma  (2  cases),  optic  nerve  injury  (2  cases)  and  one
ase  of  extraocular  muscle  injury.  Among  the  group  of  seri-
us  complications  in  2  cases  of  rtetroorbital  hematoma
e  performed  immediate  orbital  decompression  with  good
esults  and  complete  recovery.  In  one  case  of  extraocular
uscle  injury  (medial  rectus  muscle)  after  the  ophthalmic
urgery  correction  and  rehabilitation  we  do  not  achieved
omplete  recovery  and  the  patient  has  still  diplopia.  In  both
ases  of  optic  nerve  injury  the  decompression  was  done,
ut  only  in  one  case  the  visual  acuity  improved  to  0.1  at
nellen  chart.  The  second  patient  visual  acuity  was  only
and  motion.  These  2  cases  were  qualiﬁed  as  permanent
phthalmic  complications  (0.12%  of  all  surgeries).
iscussion
evertheless,  the  incidence  of  ocular  complications  during
SS  is  rather  low;  they  could  be  serious,  leading  to  perma-
ent  dysfunction.  The  overall  incidence  of  ESS  complications
re  reported  in  several  metaanalysis  pointed  its  occurrence
etween  4.2--23%  or  0.9--3.1%.1,3,5 There  are  only  few  anal-
sis  of  orbital  complications  during  ESS.13,14 The  incidence
f  this  type  of  complications  is  range  from  0.5%  to  5%.13 In
ur  investigation  we  tried  to  evaluate  the  frequency  and
ypes  of  ophthalmic  complications  using  the  novel  system
f  classiﬁcation  to  minor,  major  and  serious  proposed  by
iedek.1 The  exact  incidence  for  orbital  injury  during  ESS
s  unclear,  but  is  still  less  than  1%.1,3,5,13 The  same  result
as  obtained  in  our  study,  and  the  rate  of  all  ophthalmol-
gy  complications  was  0.66%.  The  orbit  and  its  content  is
t  risk  during  ESS  because  the  lamina  papyracea  is  very
hin  or  may  be  incomplete.5,6,15,16 This  site  is  the  most
otential  risk  area,  especially  when  we  do  not  have  a  good
uality  of  vision  or  using  powered  instrumentation.1,3,5,6,17
he  minor  complications  are  referred  to  lamina  papyracea
njury  mostly  during  maxillary  antrostomy  or  ethmoidec-
omy.  This  complications  are  mostly  seen  with  hypoplastic
axillary  sinus  or  Silent  Sinus  Syndrome  (SSS).4,5,11,13,18,19 In
his  anatomic  variants  the  uncinate  very  tightly  connects
o  the  lamina  papyracea  and  should  be  resected  with  great
ttention.5,11,13 In  our  material  we  had  one  SSS  and  two  cases
f  hypoplastic  maxillary  sinus  which  had  been  complicated
ith  injury  to  the  lamina  papyracea  leading  to  periorbital
cchymosis  and  in  one  case  emphysema.  The  other  two
ases  of  minor  complications  occurred  during  ethmoidec-
omy  after  braking  the  lamina  papyracea.  All  5  cases  (0.3%)
o  not  need  any  intervention  except  standard  postoperative
reatment  and  control.  The  major  complications  as  lacrimal
uct  injury  is  also  connected  with  uncinectomy,  if  it  is  per-
ormed  too  far  anterioly.5,13 If  the  nasolacrimal  duct  will
till  drain,  it  is  the  best  to  leave  it.2,5,13 In  our  one  case
0.06%)  during  inspection  of  injured  lacrimal  duct  we  were
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Table  2  Pathophysiological  ﬁndings  and  complications  rate.
n  Complications
positive  (n  =  11)
Complications
negative  (n  =  1647)
p-Value
Age  (years)  45.6  ±  13.8  45.1  ±  12.3  47  ±  10.8  ns
Sex (male/female)  987/671  6/5  981/666  ns
Lund--MacKay  score  12.4  ±  7.3  14.7  ±  8.9  9.4  ±  5.4  <0.028
Polyp score  2.6  ±  1.4  3.1  ±  1.5  1.7  ±  1.1  <0.05
Prevoius sinus  surgery  542  9  ±  5.3  2  ±  1.1  <0.05
Treatment with  anticoagulants  331  7  ±  3.8  4  ±  2.9  <0.05
CRS 675  3  ±  1.1  672  ±  15.6  ns
CRS with  polyps 973  8  ±  3.4 965  ±  16.7  <0.05
Mucocele 10  0  10  ±  2.8 ns
ns, not signiﬁcant.
Table  3  Type  and  extension  of  surgery  in  analyzed  group  of  patients.
Surgery  n  %  Complications  (N)  p-Value
Infundibulotomy  5  0.3  1  ns
Partial anterior  ethmoidectomy  118  7.12  0  --
Complete ethmoidectomy  187  11.29  6  <0.05
Sphenoethmoidectomy  68  4.1  2  ns
Anterior frontoethmoidectomy  296  17.85  0  --
Complete frontoethmoidectomy  886  53.44  2  ns
Frontosphenoethmoidectomy  98  5.9  0  --
Total 1658  100  11  ns
ns, not signiﬁcant.
Table  4  Percentage  of  operations  done  by  beginners  (0--5  years)  and  experienced  (>5  years)  surgeons  with  ophthalmic
complications  occurrence.
0--5  years >5  years
Surgeon  1  Surgeon  2  Surgeon  1  Surgeon  2
Number  of  cases  402  280  378  598
Complication  (N)  and  type  3  2  3  3
Minor 0  1  2  2
Major 0  0  0  1
Serious 3  1  1  0
p-Value ns  ns  ns  ns
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ot  absolutely  sure  if  it  is  open,  so  we  performed  dacry-
cystorhinostomy  with  silicon  tube  intubation.  The  most
evastating  orbital  complications  as  orbital  hematoma,
ptic  nerve  injury  or  external  ocular  muscle  rupture  could
ccurred  during  ethmoidectomy,  sphenoethmoidectomy  or
rontoethmoidectomy.2,5,13 Orbital  hematoma  could  devel-
ped  as  arterial  injury  (anterior  or  posterior  ethmoid  artery)
r  venous  hemorrhage  results  from  entry  of  the  orbit  through
he  lamina  papyracea1,3,5,9,13 The  incidence  of  this  most
ommon  serious  complication  is  about  0.12%,  as  was  also
bserved  in  our  study.5,9 The  hemorrhage  can  result  in  visual
oss  from  optic  nerve  or  retinal  ischemia.  This  situation
emanded  very  fast  identiﬁcation  and  urgent  treatment.  If
he  risk  is  low  (low  ocular  pressure  and  vision  is  not  com-
romised)  medical  treatment  is  adequate.  In  high  ocular
t
v
r
mressure  and  visual  dysfunction  immediate  surgical  inter-
ention  included  lateral  canthotomy,  cantholysis  and  orbital
ecompression  is  recommended.2,3,5,13 In  most  cases,  as  in
ur  2  patients  (0.12%)  after  ophthalmology  treatment  and
urgery  the  results  are  very  good,  with  complete  recovery.
Direct  optic  nerve  injury  is  very  rare  and  was  found  in
ur  material  in  2  cases  (0.12%)  as  compared  with  litera-
ure  review.1,3,5,13 The  nerve  is  commonly  dehiscent  in  the
phenoid  sinus  or  posterior  ethmoid.  The  injury  may  be  indi-
ect  (vascular)  or  direct  (mechanical).1,3,5,13,20 In  our  work
he  injury  was  caused  by  hematoma  and  compression  of
he  nerve  in  posterior  ethmoid.  In  spite  of  intense  intra-
enous  corticosteroids  and  optic  nerve  decompression  the
esults  is  not  so  satisﬁed.1,3,5 We  obtained  visual  improve-
ent  in  one  case  and  no  positive  outcome  in  the  second
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Table  5  Risk  factors  for  ophthalmic  complications  during
endoscopic  sinus  surgery.
Univariate  analysis  crud  OR  95%  CI  p-Value
Lund--MacKay  score  1057  1.012--1.118  <0.021
Polyp score  1521  1.161--1.910  <0.016
Previous  surgery  2031  1.576--2.114  <0.024
Anticoagulants  1594  1.478--1.810  <0.022
Multivariate  analysis  Adjusted  OR  95%  CI  p-Value
Lund--MacKay  score 1015  1.001--1.062 <0.562
Polyp  score 1201  1.044--1.583 <0.030
Previous  surgery 1902  1.246--1.671 <0.041
Anticoagulants  967  0.901--1.057  <0.638
r
c
C
O
b
c
0
t
o
a
r
s
C
T
R
1
1
1
1
14. Neuhaus RW. Orbital complications secondary to endoscopicone.  Also  the  injury  of  orbital  muscle  is  one  of  the  most
devastating  complication,  frequently  leading  to  permanent
dysfunction.1,5,6,13 Direct  muscle  transection  is  mostly  seen
with  powered  instrumentation  surgery.  The  device  extracts
tissue  very  rapidly  with  very  low  tactile  feedback  to  the
surgeon  about  removable  material.1,2,14 In  our  study  we
observed  one  patient  (0.06%)  with  direct  rectus  muscle
injury  after  microdebrider  usage.  Despite  of  ophthalmic
surgery  and  rehabilitation  the  patient  has  still  diplopia.
The  risk  factors  for  ESS  complication  depends  on  the
extent  of  the  disease  and  surgery,  Lund--MacKay  score,
powered  surgery,  coexisting  co  morbidities,  primary  or  revi-
sion  surgery  or  surgeons  experience.3,5,6,13,21 Asaka  et  al.
reported  that  the  risk  depends  on  polyp  score  and  asthma
whereas  the  Lund--MacKay  score  did  not.3 In  our  study  uni-
variate  analysis  found  that  polyp  score,  Lund--MacKay  score,
previous  surgery  and  also  anticoagulant  treatment  corre-
lated  signiﬁcantly  with  the  ophthalmic  complications.  We
have  to  pointed  that  patients  treated  with  anticoagulants
had  deﬁnitely  worse  quality  of  operative  ﬁeld  due  to  more
intense  bleeding.  Moreover,  this  patients  more  bleeds  due  to
the  blood  pressure  could  not  be  lowered  enough  during  the
surgery.1 Multivariate  analysis  showed  that  only  polyp  score
and  pervious  surgery  correlated  signiﬁcantly  with  the  occur-
rence  of  complications,  whereas  the  Lund--MacKay  score  and
anticoagulants  did  not  (Table  5).  As  the  extent  of  mucosal
lesion  inﬂuenced  to  clear  vision  for  surgical  landmarks  the
scaring  in  revision  surgery  much  more  changed  it.3,21 The
surgeons  experience  did  not  inﬂuenced  on  complications
rate,  as  it  was  also  showed  in  other  studies.1,3,5,6 We  can
expect  that  surgeons  who  are  more  experienced  are  able  to
perform  more  difﬁcult  cases  and  fell  more  save  with  anatom-
ical  variants  or  powered  devices.  It  is  not  truth,  the  same
level  of  complications  are  observed  at  the  beginners  and
experienced  ones.  Moreover,  the  rate  of  complications  is
not  regard  to  the  number  of  surgeries  performed  by  single
surgeon.  On  the  other  hand,  when  we  operated  the  extent
disease,  especially  nasal  polyps  we  should  performed  not
only  total  ethmoidectomies  but  also  sphenoidectomy  and
frontoethomidectomy  which  are  more  predictable  for  unex-
pected  complications.  The  management  of  these  patients
with  pathology  in  close  to  the  orbit  could  be  associated  with
serious  injuries,  leading  to  permanent  dysfunction.  It  was
proved  that  the  extent  of  the  surgery  also  inﬂuenced  to  the
1 PRESS
5
ate  of  complications.  There  were  observed  especially  in
omplete  ethmoidectomies  (p  <  0.05).
onclusions
rbital  complications  of  endoscopic  nasal  surgery  are  rare,
ut  could  be  potentially  harmful.  The  incidence  of  serious
omplications,  causing  permanent  disabilities  is  less  than
.3%  but  we  should  work  to  minimalize  it.  The  most  impor-
ant  parameters  responsible  for  complications  are  extension
f  the  disease,  previous  endoscopic  surgery  and  coexisting
nticoagulant  treatment.  Nevertheless,  a  keep  going  on  CT
eading,  new  devices  and  training  are  the  best  methods  for
ave  surgery.
onﬂicts of interest
he  authors  declare  no  conﬂicts  of  interest.
eferences
1. Siedek V, Pilzweger E, Betz C, Berghaus A, Leunig A.
Complications in endonasal sinus surgery: a 5-year retro-
spective study of 2,596 patients. Eur Arch Otorhinolaryngol.
2013;270:141--8.
2. Stankiewicz JA, Lal D, Connor M, Welch K. Complications in
endoscopic sinus surgery for chronic rhinosinusitis: a 25-year
experience. Laryngoscope. 2011;121:2684--701.
3. Asaka D, Nakayama T, Hama T, Tetsushi Okushi T, Matsuwaki Y,
Yoshikawa M, et al. Risk factors for complications of endoscopic
sinus surgery for chronic rhinosinusitis. Am J Rhinol Allergy.
2012;26:61--4.
4. McMains KC. Safety in endoscopic sinus surgery. Curr Opin
Otolaryngol Head Neck Surg. 2008;16:247--51.
5. Bhatti MT, Stankiewicz JA. Ophthalmic complications of endo-
scopic sinus surgery. Surv Ophthalmol. 2003;48:389--402.
6. Rene C, Rose GE, Lenthall R, Moseley I. Major orbital
complications of endoscopic sinus surgery. Br J Ophthalmol.
2001;85:598--603.
7. Maharshak I, Hoang JK, Bhatti MT. Complications of vision loss
and ophthalmoplegia during endoscopic sinus surgery. Clin Oph-
thalmol. 2013;7:573--80.
8. Vasquez LM, Gonzalez-Candial M. Permanent blindness after
endo-scopic sinus surgery. Orbit. 2011;30:108--10.
9. Stankiewicz JA, Chow JM. Two faces of orbital hematoma in
intranasal (endoscopic) sinus surgery. Otolaryngol Head Neck
Surg. 1999;120:841--7.
0. Lee JC, Chuo PI, Hsiung MW. Ischemic opyic neuropathy after
endoscopic siunus surgery: a case report. Eur Arch Otorhino-
laryngol. 2003;260:429--31.
1. Lund VJ, Mackay I. Staging in rhinosinusitis. Rhinology.
1993;107:183--4.
2. Lund VJ, Kennedy DW. Quantiﬁcation for staging sinusitis. The
Staging and Therapy Group. Ann Otol Rhinol Laryngol Suppl.
1995;167:17--21.
3. Han JK, Higgins TS. Managment of orbital complications in endo-
scopic sinus surgery. Curr Opin Otolaryngol Head Neck Surg.
2010;18:32--6.sinus surgery. Ophthalmology. 1990;97:1512--8.
5. Buus DR, Tse DT, Farris BK. Ophthalmic complications of sinus
surgery. Ophthalmology. 1990;97:612--9.
 IN+Model
6
1
1
1
1
2
21. Krings JG, Kallogjeri D, Wineland A, Nepple KG, Piccirillo JF,ARTICLE
 
6. Corey JP, Bumsted R, Panje W,  Namon A. Orbital complications
in functional endoscopic sinus surgery. Otolaryngol Head Neck
Surg. 1993;109:814--20.
7. Graham SM, Nerad JA. Orbital complications in endoscopic
sinus surgery using powered instrumentation. Laryngoscope.
2003;113:874--8.8. Rubinstein A, Riddell CE, Akram I, Ahmado A, Benjamin
L. Orbital emphysema leading to blindness following rou-
tine functional endoscopic sinus surgery. Arch Ophthalmol.
2005;123:1452. PRESS
Seredyka-Burduk  M  et  al.
9. Rodriguez MJ, Dave SP, Astor FC. Periorbital emphysema as a
complication of functional endoscopic sinus surgery. Ear Nose
Throat J. 2009;88:888--9.
0. Bhatti MT. Neuro-ophthalmic complications of endoscopic sinus
surgery. Curr Opin Ophthalmol. 2007;18:450--8.Getz AE. Complications of primary and revision functional endo-
scopic sinus surgery for chronic rhinosinusitis. Laryngoscope.
2014;124:838--45.
